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     AI.compute() ; 
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•  Performance:  Leverage language & runtime optimizations within components.

•  Diversity:       Components may want to use different abstractions & languages.
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Using Intel MKL with Threaded Applications 
http://www.intel.com/support/performancetools/libraries/mkl/sb/CS-017177.htm 
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Using Intel MKL with Threaded Applications 
http://www.intel.com/support/performancetools/libraries/mkl/sb/CS-017177.htm 

If more than one thread calls Intel MKL and the 
function being called is threaded, it is important 
that threading in Intel MKL be turned off.  
Set OMP_NUM_THREADS=1 in the environment. 
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•  Basic user-level threading API
 Integrated directly to work well with harts
 Can be extended by each library for 

custom scheduler support
 Callbacks into scheduler similar to hart 

callbacks when operation performed
lithe_context_init()
lithe_context_cleanup()
lithe_context_run()
lithe_context_block()
lithe_context_unblock()
lithe_context_yield()
lithe_context_exit()
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Give resources to OpenMP  

Give resources to TBB 

Manual tuning is stuck with 1 TBB/OMP config throughout run.  
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Future Directions

• OS Support for Lithe
 Akaros, Tessellation

•  Preemptive Version of Lithe
 Direct support for MPI
 Integrate with GASNet 

 Leverage lithe contexts

• Other ways to integrate with the 
DEGAS stack?

94 
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Conclusion

•  Composability essential for parallel programming to 
become widely adopted
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•  Parallel libraries need to share resources cooperatively

•  Main Contributions
  Harts: better resource model for parallel programming
  Lithe: framework for using and sharing harts
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Preemptive Lithe
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•  Three-level priority scheme
  Same Priority  Cooperative
 Higher priority can only preempt lower
 Developer sets runtime priorities
  Lithe runtime enforces priorities

•  Current Lithe == Single Level

Background  
Tasks 
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Tasks 

Real-Time Periodic 
Tasks 


